In this note we announce a result on the structure of a Cartan subalgebra of a finite-dimensional simple Lie algebra over an algebraically closed field F of characteristic p > 7. Consequences of this result include the linearity of the roots of a finite-dimensional simple Lie algebra over F and classification of the finite-dimensional simple Lie algebras over F whose roots generate a cyclic group.
1. Structure of//. Let F be an algebraically closed field of characteristic p> 7'. Let L be a finite-dimensional simple Lie algebra over F and let H be a Cartan subalgebra of L. Identify L with the subalgebra ad L of the restricted Lie algebra Der L. Let// denote the restricted subalgebra of Der L generated by H. Since H is restricted, each element of// has a J or dan-Che valley decomposition into its semisimple and nilpotent parts ( [3, §1] or [4, Chapter V.7] ). Now H is a nilpotent restricted Lie algebra and hence contains a unique maximal torus T. Also H contains a nil ideal /, called the nil radical, which contains every nil ideal. (An ideal is nil if every element in it is nilpotent.)
Our main result is
Since every root in the Cartan decomposition for L extends to a function on H which is linear on T 4-/ we have
COROLLARY. Every root in the Cartan decomposition for L (with respect to H) is a linear function on H.
The first result of this type is due to Schue [3] , who proved H = T + I under the hypotheses that dim T = 1 and that every proper subalgebra of L is solvable.
To Using results of Schue we then show that either (1) there exists aGT with (a, a) G S, or for all 7 G T, (7, 7) É S, but there exist (2) a, 0 e T with (a, p)GS and (0, a) G 5*.
The major part of the proof is then devoted to showing that either (1) or (2) leads to a contradiction. The hypothesis of Theorem 2 that T generates a cyclic subgroup of if* is easily seen to be equivalent to the requirement that dim T = 1. Thus Theorem 2 is similar to results of Kaplansky [2] and Block [1] on classification of simple Lie algebras with one-dimensional Cartan subalgebras.
